		Major events in the history of Biology:   						PreDarwinian biology

Ages of sand: Douglas Adams gives us a  thought provoking way to look at period(16th-18th century) of scientific innovation based on his four ages of sand (silica/glass);
1) Teloscope for observations far out into space. 
2) Microscope, in the mid-1670s, allows us to observe the detail of the cell. 
3) Silica based computer chip of the 1960’s for computational strengths allowing the analysis of data and asking questions that were previously impossible to answer – mathematical models of biological systems, ecosystem structures, even unraveling the history of organisms.  
4) Fiber optic cables, allowing the transmission of huge amounts of data and information instantly around the world. Allows social and p2p networking for scientists to work together on a global scale

Al-Dinawari: Muslim polymath who catalogued plants by taking the works of Teophrastus and building further into complex descriptions of the life cycle of plants, role of seed as an embryo, and differentiation of plants and then creates "book of plants". Medieval ages. 
Alhazen: Muslim polymath who worked in optics and lights and put together a set of instructions of how to observe the world and understand it; put together the scientific method. Medieval ages
Al-Jahiz: Muslim theologian who proposed the struggle for existence, the food chain and evolution in his book of animals where he explains the principle of evolution. He was a key component to the Golden age of Islam- biological science took off  while the concept of evolution is breeding
Aristotle: Greek philosopher in the field of zoology who contributed to biology by organizing the living world in his ladder like scala naturae, from complex to simplest; the gods of the spiritual realm were at the top of the great chain of being with humans just underneath them, then animals, plants, and minerals at the very bottom. He believed that both inanimate objects and living species had fixed characteristics. 
Artificial Taxonomy: Gives us descriptions to identify different organisms by easily observed features; Aristotle and Theophrastus were the first to use artificial taxonomies to organize the living world (they simply put things together through observed features INTO A LIST which grew and grew over the years before Linnaeus reduced it using mechanical taxonomy based on physical characteristics). 
Avicenna: Muslim scholar who advanced the natural sciences in the Muslim world during the Medieval ages by adding the medical practises of India and the arabic world to the hippocratic corpus. His philosophical system was the major influence on the development of scholasticism. 
Binomen: That 2 part name of the binomial nomenclature (species and genus). Nested hierarchy – levels within levels. Allowed ability to make predictions based on placement. Before the binomen, all species had very long names.
Binomial nomenclature (Linnaeus): a system of nomenclature in which each species of animal or plant receives a name of two terms of which the first identifies the genus to which it belongs and the second the species itself. The genus is italicized and the first letter is capitalized, and the species is also italicized but there is no capitalization. E.g. Homo sapien.
Chronological prediction: the non-scientific meaning of prediction – predictions involving horoscopes and the foretelling of future events. 
Classification: an arrangement of organisms (plants and animals) into hierarchical groups that reflect their observed similarities. 
Clade: a group of organisms believed to comprise all the evolutionary descendants of a common ancestor: the great ape and human clade
Control: a person or thing used as a standard of comparison for checking the results of a survey or experiment: in an experiment, a control group is NOT exposed to the treatment/intervention and serves as a comparison for evaluating the effect of the treatment. 
Deduction: a systematic method of deriving conclusions from general to specific - you know what will happen and test to see that it does; Physicalists used deduction for scientific experimentation.
Empirical observation: observations observed from experiments or experience rather than theory or pure logic (historical narratives); used by physicalists and it replaced historical narratives after the scientific revolution.  
Essentialism: Belief that everything has an essence (perfect set of unchanging characteristics) that makes them what they are and that once created, they will never change.
Extinction: the death of the last individual in a species or the last species in a lineage. Introduced by 	Cuvier.
Evolutionary taxonomy: branch of biological classification that classifies organisms using a combination of phylogenetic relationship and degree of evolutionary changes; essentially natural taxonomy with evolution taken into account.
Fact: A hypothesis or theory which has been tested to be absolutely true in all cases. Scientific facts are generally believed to be independent of the observer: no matter who performs a scientific experiment, all observers will agree on the outcome.
Folk Taxonomy: classifying things by spoken word and everyday criteria instead of scientifically; its the way peoples describe +organize their surroundings. Everything that swims is a fish….
Great Chain of Being: a concept by Aristotle that every existing thing in the universe had its "place" in a divinely planned hierarchical order, which was pictured as a ladder; the chain starts from God and progresses downward to angels, demons (fallen/renegade angels), stars, moon, kings, princes, nobles, men, wild animals, domesticated animals, trees, other plants, precious stones, precious metals, and other minerals
Harvey: Physician who first explained the process of blood circulation in our bodies and the role of heart in the process. He is known as the father of physiology
Hierarchical system: a classification system where items are represented as being "above," "below," or "at the same level as" one another. 
Hippocrates: Greek philosopher who collected the writings and works of every physician around in Greece, and formulated it into the Hippocratic corpus. He was one of the philosophers who believed the world had existed forever and never changed. Spent a lot of time thinking about Medicine, and made a philosophy of medicine school. 
Historical narrative (writing history in a story-based form): Prior to the scientific revolution, natural scientists observed the world and created explanations for their observations of the natural world through historical narratives.  Used by natural scientists.
Hypothesis: A proposed explanation made on the basis of limited evidence as a starting point for further investigation. A hypothesis is arrived at by examining the existing literature on science or by observations of the natural world, and from these come an idea of how something works or behaves. Scientific hypotheses must be testable.

Ibn al_Baitar: Muslim pharmacist who specialized on biopharmaceutical and medicinal properties of plants and created a pharmaceutical catalogue of medicinal plants for drugs.  
Induction: specific to general - observe a bunch of events and hope to find a major pattern of the living world; unlike deduction though, induction can be wrong. I.e. whenever I throw an object into the air, it falls back down. Thus all objects fall down. 
Industrial melanism: the prevalence of dark-coloured varieties of animals (especially moths) in industrial areas where they are better camouflaged than paler forms. Example of natural selection.1st real evidence of a heritable trait for the sake of surviving and reproducing as well as shifting gene frequency
Law: An established principle thought to be universal and invariable 
Linnaean taxonomy: system for classifying plants and animals into a hierarchy: Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species.
Linnaeus (Carolus): Botanist who catalogued and organized all the plants and animals in his Systema naturae into categories contained within larger categories – a hierarchical system. His categories included Kingdom, Phylum, Class, Order, Genus, and Species – Family was added later as a taxon between Order and Genus. Linnaeus’ work signals the end of the ancient taxonomies and the beginning of mechanical taxonomies based on the physical characteristics of the organisms that being classified. 
*Logical prediction: a behavioural predisposition caused by factors learned from experience; Science uses logical prediction that is most often expressed as an “if” and “then” statement – if I alter this variable in a controlled experiment then my hypothesis predicts that this should happen.
Mechanical Taxonomy: taxonomy based on the physical characteristics of the organisms being classified (not biology based); developed by Linnaeus
Middle ages: Period in European history traditionally dated from the fall of the Roman Empire to the dawn of the renaissance, also known as the medieval period; it is marked by the golden age of islam, dark ages, black plague in late middle ages, and the age of faith (Christianity was blooming). 
*Natural sciences: a branch of science which deals with living things/systems. Theories of natural science only apply to our planet (no proof of life anywhere else) vs physical science whose theories apply to the universe. Explained through historical narratives, induction as experiment method, multiple theories (since there is so much variability)- single fault in theory is not a problem. 
Natural taxonomy: classify organisms using phenotypic similarities and differences to infer evolutionary relationships; grouping together species that share both ancestral and derived characteristics. Organisms that had similar functional structures were assumed to have the same ancestor in the distant past
Null hypothesis: a hypothesis which explains how a manipulated variable has no effect; thus an observed difference between two samples would be caused by chance
Organicists: a view that life is ruled by the laws of physics and chemistry, but that through the genetic program the whole was more than the sum of its parts – a concept referred to as emergence, or emergent properties. A combination of physicalist and vitalists thought; vital force is replaced by genetic program. It is a holistic view.
Physical sciences: branch of science which came about during the scientific revolution, that deals with things made by man, and nonliving systems such as physics, chemistry, maths, earth science and computers. Deals with inanimate objects, laws are universal. Based on empirical observations. Deduction preferred over induction for experimentation. There is not much variability so the single theories in physical sciences can be falsified by 1 problem, which must then be fixed or discarded 
Physicalists: philosophical position that everything which exists is no more than its physical properties; all animals are just machines affected by physical and chemical laws. Attempted to explain life through machinery. Descartes was a physicalist.
Primary reference: original information/material on which other research is based. Dissertations, theses, and patents
Proximate causes (physical science like biology): the immediate cause (how?); addresses the mechanics of the here and now and most often is observed through morphology (form and structure) and behaviour expressed as the phenotype – looking at genes in action. Deal with phenotype (morphology and behaviour), here and now, looking at genes in action.
Sampling error: inaccuracy in estimating a value that is caused by only a portion of a population being tested rather than the whole. Can decrease sampling error by increasing the sampling size/retesting. 
Scala naturae: The great chain of being is a concept derived from Plato and Aristotle that details a strict, religious hierarchical structure of all matter and life, believed to have been created by God. The scala was continuously modified throughout the centuries (in the medival-rise of Christianity, religious beings like angels, devil, were added to the top and bottom respectively)
Secondary reference: analyse, evaluate, interpret, or summarizes information reported by researchers in primary literature. Review journals, textbooks, article indexes.  
Special creation: theological belief which states that the universe and all life in it originated in its present form by divine decree (God). Bishop in medieval times claimed species came about on Oct23, 4004 BCE.
Taxon (taxa): any group or rank in biological classification
Taxonomy: The science of describing, classifying, identifying and naming organisms. Ie: classifying organisms into their Linnean taxonomy based on shared characteristics or genetics. 5 kinds are folk, artificial, mechanical, natural/evolutionary, cladistics/phylogenetic
Tertiary reference: consist of primary and secondary source information which has been summarized and distilled. Encylopedias, almanacs. 
Theophrastrus: Greek philosopher and botanist, who took the higher plants in the scala natura, studied them and broke them down/organized them based on their reproductive structures. Ancient father of taxonomy. Introduced Botany to science world. 
Theory: a well-substantiated explanation or a set of statements that have been confirmed over the course of many independent experiments. Explanation or model that explains events in the natural world and makes predictions on how they will occur. In comparison, theories are more certain that hypotheses, but less certain than laws
Ultimate causes (Natural science like biology): deals with the much more variable aspect of biology, the changes in the genetic programs and the underlying genotype. It’s these “Why” questions that troubled the physical scientists. Deals with genotype- genes and history, evolutionary past, changes in genetic programs.
Van Leeuwenhoek: Dutch naturalist who developed the microscope for scientific purposes and was the first to observe bacteria, protozoa, and yeast. He accurately described RBCs, capillaries, striated muscle fibers. 
Vesalius: Anatomist and founder of modern anatomy. 
Vitalists: the philosophical position/belief that all the functions of living organisms are due to an unknown vital principle (an essence) distinct from all chemical and physical forces. Physical and chemical laws apply but living things have a vital force/essence
-Distribution of scientific facts: journal selection, manuscript prep, peer review, revision, publication
		                                   
				   Darwinian Biology

Analogy: A similar trait/solution that appears in two or more unrelated organisms. ex: bats and birds
Bicarbonate: a salt containing the anion HCO3−  which has a crucial biochemical role in the physiological pH buffering system, sedimentation of calcium carbonate, and the carbon cycle.
Biogeography (Leclerc): The study of the relationship between the distribution of organisms and their ecosystems. Comte de buffon is considered the father of biogeography
Carbon cycle: the global circulation of carbon atoms, especially via the processes of photosynthesis and respiration. Atmospheric Carbon dioxide dissolves in ocean water (bicarbonate and carbonate). Gets incorporated into sediments. Now you have marine sediments and fossil fuels. Combustion of fossil fuels releases carbon dioxide back into atmosphere.
Carbonate: a salt of the anion CO32−, typically formed by reaction of carbon dioxide with bases, involved in the carbon cycle and in the sedimentation of calcium carbonate, as a reactant.  
Carbonate salts: Act as weak bases therefore participating in acid-base reactions that generate heat and release carbon dioxide. They are insoluble in water where they form aggregates. Calcium carbonate is an example.
Catastrophic theory (Cuvier): A theory which attributes that the distinct layers of geological strata were subjected to dramatic change/catastrophe in the environments that caused large mass extinctions. Attributed to a great catastrophe – Noah’s Flood (not all the animals were saved on the Arch so they died off). 

Cell theory: theory that believes cells are the fundamental structure. Three points: 
· Individual cells have all the characteristics of life
· cell is the basic unit of organisms
· all cells come from preexisting cells
Common ancestry: A group of organisms that have a common descent. The first living organism was Luca; thus every organism is a descent of it. One of Darwin’s theories; The evidence for this was comparative anatomy/biology, comparative embryology (similarities and differences among various organisms during the embryologic period of development-similar body plan to ancestors when developing), vestigial structures (must have functioned in ancestral organisms), biogeography, protein molecules (AA sequence changes over time- closely related species will have similar sequence).
*Comparative biology (Cuvier): the comparative study of the body structures of different species of animals in order to understand the adaptive changes they have undergone in the course of evolution from common ancestors (basically comparing animals to their extinct common ancesters)
Constancy of species: theory which states that every animal was created in the same form that they presently are and that there has been no change. This theory was dominant during the greek and middle ages. One of Darwin’s 5 theories claims the contrary to this (fossils, extinction, transitional forms).
Continental drift: long-term movement of continents as a result of plate tectonics.
Convergent evolution: The emergence of similar traits/adaptations in distantly related organisms that occupy similar environments. For example, cacti and spurges. 
Cuvier (Georges): geologist who discovered bones of extinct animals and developed the concept of extinction thereby explaining fossils of non existent animals. He also suggested catastrophism - rapid changes to explain that each layer of fossils represented the remains of organisms that had died in a local catastrophe. He added the rank PHYLUM to the Linnaen taxanomic hierarchy. 
Darwin (Charles): English natural historian and geologist, proponent of the theory of evolution by natural selection. Darwin was the naturalist on HMS Beagle for her voyage around the southern hemisphere, during which he collected the material which became the basis for his ideas on natural selection; he made 5 theories to explain this changing biodiversity: no constancy of species, common ancestry, gradual changes, multiplication of species, natural selection. He also brought about natural/evolutionary taxonomy.
Darwin (Erasmus): Translated Linnaeus’ work to English. Began to see patterns in animals suggesting common ancestry (expresses in the poem Temple of Nature). Challenges scala because animals aren’t supposed to have changed. He describes life first appearing in the oceans as small microscopic forms that increase in complexity over generations. Living forms break from the bond of the sea and move on land where vegetation that appears there feeds the animals that have found their way into the terrestrial environment. Introduced zoonomia (law of organic life)
Descent with modification: As each generation is born, certain traits are selected by the environment. These traits will become more pronounced over time due to natural selection. Passed down through genetics
*Divergent evolution: accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments; two or more species develop from a common ancestor like chimps and humans from an ancient line of apes. Proof of common ancestory theory. Divergent evolution can also be caused by adaptive radiation (rapid evolution of many species from a single ancestor).  
Extinction: The death of the last individual in a species or the last species in a lineage. Component of Darwin’s no constancy of species.
Fitness: How well an organism passes on its genetics to the next generation; the # of surrounding offspring an organism produces compared to # number left by others in the pop.
Fossil record: The collection of all fossils and their placement in the rock strata. This provides information about the history of living organisms (where they lived, how long ago, their appearance, their lineage) 

Germ theory: A theory which proposes that the cause of many diseases are micro-organisms (germs) versus the once believed spontaneously generated sicknesses.
Homology: Characteristic shared by a set of species because they inherited them from their common ancestor. Result of divergent evolution. E.g. stapes (bone in tetrapod middle ear that transmits sound to inner) is homologous to the hyomandibular (bone in the fish jaw)
Homoplasy: characteristic shared by a set of species, often because they live in similar environments, but not present in their common ancestor; product of convergent evolution. Analogous characters are homoplasy (share similar traits but not related). E.g. bones in the wings of flying vertebrates (bats, birds, pterosaurs) are homoplastic.
Lamarck (Jean-Baptiste): French naturalist who suggested that species could have evolved from each other by small changes in their structure (Inheritance of acquired traits - parents pass on modified essence to offspring) and that the mechanism of such change (not now generally considered possible) was that characteristics acquired in order to survive could be passed on to offspring; He was wrong about structural changes: structural changes/traits acquired during an organisms are not inherited by the next generation (i.e. traits acquired by parents are not necessarily passed onto offspring; Transmutation of species- principle of use it or lose it. Believed spontaneous generation created infusoria (the simplest forms of life) which over time became more and more complex. 
- 4 contributions: 1) He proposed that all species change through time 2) recognized that changes are passed from one generation to the next 3) suggested that organisms change in response to their environments 4) hypothesized the existence of specific mechanisms that caused evolutionary change
Leclerc (George-Louis - Buffon): father of biogeography noticed that certain animals had basic similarities in terms of appearance, but are modified by their environment (elephants in Africa vs arctic). He was the first to oppose the scala naturae. He said the earth was 70000 years old, not 6000 (earth started off as a molten mass that cooled). Leclerc (Comte de Buffon) wondered if each species is anatomically perfect for its way of life(as essentialists claim), why do useless structures exist; he proposed that some animals must have changed since their creation (theologists thought animals could  never change or become extinct, and that new species could never arise). He suggested that vestigial structures must have functioned in ancestral organisms-CHANGE.
Lyell (Charles): Geologist who believes events on earth have been gradual and taken a long time. Lyell founds the field of geological stratigraphy and uses it to create the geological time scale based on the major changes seen in the layers of rock(resemblance of fossils to current animals (the closer resemblance, the more frequent); he sees that these strata represent a history of sedimentation and creation of rock over time. This is a slow process and is absolutely impossible to have only started on oct 23 , 4004 bce; thus, the world is a lot older. He also believes in uniformitarian: the same processes that changed the past world are still the processes present today
Mendel (Gregor): Known as the father of genetics who from systematically breeding peas demonstrated the transmission of characteristics by way of factors (genes) which remain intact and independent between generations and do not blend. Law of independent assortment (traits are inherited independently) and Law of Segregation of Characters (each allele of a gene pair will separate and move to different gametes)
Natural selection: Survival of the fittest, one of the 5 theories of Darwin. Organisms with the most favourable traits, based on the environment, are more likely to survive and pass on their genetics to future generations. These traits which are favourable will become of higher frequency in future generations. Basically, a population's characteristics will change over the generations as advantageous, heritable characteristics become more common.
Pasteur (Louis): French chemist and bacteriologist  who introduced pasteurization, proposed germ theory, and explained that life does not come from spontaneous generation, but from previous life. He questioned theory of evolution because Darwin did not base his ideas on experimental proof (at that time). 
Plate tectonics: geologic theory describing how earth's crust is broken into irregularly shaped plates of rock that float on its semisolid mantle.
Rock Cycle: a continuous process by which rocks are created, changed from one form to another, destroyed, and the formed again.  
Schleiden and Schwann: Proposed cell theory. Schleiden was a botanist, and Schwann was a zoologist.
Special creation: theological belief which states that the universe and all life in it originated in its present form by divine decree
Transitional forms: fossils that exhibit traits that are intermediate to both its ancestral group and its descendent group. Component of Darwin’s no constancy of species; the evolution of horses (merychipuus transitional between ancestor hyracotherium and present equus), Archaeopteryx lithographica (oldest bird, which is transitional between feathered dinosaurs and modern birds), Puijila darwini (extinct species of seal- transitional form of an ancestor and todays seal which returned to the sea)
Transmutation: - transformation of one species into another species through a spontaneous change in its essence. Theory by essentialists who tried to adapt the scala naturae. 
Transmutation of species: the first explanation to how species change. Proposed by Jean Baptiste Lamarck. States that species change on a principle of use and disuse. When an organism uses a trait, that trait will become more pronounced. This changes its essence and this change will be passed to its offspring, known as the inheritance of acquired traits. 
Uniformitarian theory: The concept that the geologic processes that sculpted earth’s surface over long periods of time- volcanic eruptions, earthquakes, erosion, glacier formation+movement- are exactly the same as the processes observed today (Lyell). This undermined any remaining notions of an unchanging earth.
Vestigial structures: refers to an organ or part of a body, which is greatly reduced from its original ancestral form and is no longer functional or is of reduced or altered function. Leclerc believes they must have functioned in the common ancestors. Nictating membrane and goosebumbs are vestigial structures.
Wallace (Alfred): British naturalist that used biotas (all organisms living in a region) to define six biogeographic regions/realms (Nearctic, neotropical, Ethiopian, palearctic, oriental, Australian). Also proposed similar theories that would lead to up to the theory of evolution that Darwin did. 

		          Modern theory of Evolution and More
Allele: one of 2 or more versions of a gene. 
Allele frequencies: the abundance of one allele relative to others at the same gene locus in individuals of a population. Represent the commonness or rarity of each allele in the gene pool.
Anagenesis: species formation without branching of the evolutionary line of descent.
Allopolyploidy: the genetic condition of having two or more complete sets of chromosomes from different parent species. Two closely related species hybridize and subsequently form polyploid offspring.e.g. Evolution of wheat (triticum)
Autopolypoloidy: the genetic condition of having more than two sets of chrmosomes from the same parent species. Occurs through an error in mitosis or meiosis. Autopolypoid creates huge amounts of genetic variation (this is associated with plants).
Beneficial mutation: confer some benefits on an individual that carries it; some mutations help with the development and evolution of species).
Bottleneck effect: an evolutionary event that occurs when a stressful factor (disease, starvation, drought) reduces population size greatly and eliminates some alleles from a population; this greatly reduces genetic variation.
Chromosomal deletion: broken segment of chromosome is lost. Causes cri-du-chat (catlike baby crying).
Chromosomal Inversion: occurs if a broken segment reattaches to the same chromosome from which it was lost, but in reversed orientation, so that the order of genes is reversed.
Chromosomal mutation: cause changes in the structure and number of chromosomes in a cell. Brought on by problems during meiosis or by mutagens like radiants or chemicals.
Chromosomal translocation: occurs if a broken segment is attached to a different, nonhomologous chromosome.
Cladogenesis (punctuated): the formation of a new group of organisms by evolutionary divergence from an ancestral form.
Common ancestor: An organism that has a common descent. The first living organism was Luca; thus every organism is a descent of it. One of Darwin’s theories; The evidence for this was comparative anatomy/biology, comparative embryology (similarities and differences between various organisms during the embryologic period of development-similar body plan to ancestors when developing), vestigial structures (must have functioned in ancestral organisms), biogeography, protein molecules (AA sequence changes over time- closely related species will have similar sequence).

Crossing over: the recombination process in meiosis, in which chromatids exchange segments. Chromosome arms break and reattach to the other chromosome (in meiosis). Genetic variation comes mainly from chromosomal mixing.
Deleterious mutation: mutation that alters an individual's structure, function or behaviour in harmful ways. e.g.  Ehlers-Danlos syndrome, disruptions of collagen synthesis
Diploid: an organism with two copies of each type of chromosome in its nucleus
Directional selection: a type of natural selection in which individuals near one end of the phenotypic spectrum have the highest relative fitness (the # of surrounding offspring an organism produces compared to # number left by others in the pop); directional selection shifts a trait away from the existing mean and toward the favored extreme; after selection, the trait's mean value is higher/lower than before. E.G. small size of Chihuahuas.
Disruptive selection: type of natural selection in which extreme phenotypes have higher relative fitness than intermediate phenotypes. Disruptive selection favours BOTH extreme phenotypes over the mean/intermediate. E.g. Finch beak length- extreme beak length allowed better feeding options during drought.
Female choice: one of the reasons for sexual selection for males
Fixation (effect of selection): The loss of genetic variability, selection that is so strong can cause fixation of an allele and elimination of another allele (recessive). Population usually has a buffer that prevents low level selection from eliminating alleles, leads to problems in conservation – small populations. We see fixation in antibiotic resistant superbugs in hospitals- diseases as well where there are no treatments for because when we use drugs to cure a disease (natural selection) we eliminate a population, but breed one that is resistant to the treatment
Founder effect: an evolutionary phenomenon in which a population that was established by just a few colonizing individuals has only a fraction of the genetic diversity seen in the population from which it was derived.
Frame shift mutation: If a single base pair is deleted/inserted in the coding region of a gene, the reading frame of the resulting mRNA is changed; the ribosome reads codons that arent the same as for the normal mRNA, typically producing a completely different AA sequence in the polypeptide. The resulting polypeptide will be non-functional.
Gene/chromosomal duplication: occurs if a segment is broken from one chromosome and inserted into its homologue. In the receiving homologue, the alleles in the inserted fragment are added to the ones already there
Gene flow (migration): the transfer of genes from one population to another through the movement of individuals or their gametes. Immigrants reproduce; they may introduce alleles into the pop they have joined. Gene flow violates the Hardy-Weinberg requirement that populations must be closed to migration. Gene flow can increase genetic variability.
Gene pool: the sum of all alleles at all gene loci in all individuals in a population
Genetic drift: random fluctuations in allele frequencies as a result of chance events; usually reduces genetic variation in a population. Genetic drift is particularly common in small populations because only a few individuals contribute to the gene pool; the smaller the population, the more the allele frequencies fluctuate (the less they are equally common). With a higher population/sample, the allele frequency would be 50%. Population bottleneck (an evolutionary event that occurs when a stressful factor (disease, starvation, drought) reduces population size greatly and eliminates some alleles from a population) and founder affect (an evolutionary phenomenon in which a population that was established by just a few colonizing individuals has only a fraction of the genetic diversity seen in the population from which it was derived). 
Genetic equilibrium: the point at which neither the allele frequencies nor genotype frequencies in a population change in succeeding generations. 
Genotype frequencies: the percentages of individuals possessing each genotype.  Represent how the dominant and recessive alleles are distributed among individuals
Hardy-Weinberg principle: Geneticists wondered how could recessive alleles not have been canceled out by natural selection and replaced. This principle showed that dominant alleles DON’T NEED to replace recessive ones. This principle is a mathematical null model (predicts what we would see if a factor had no effect, meaning IT CAN BE USED AS A CONTROL TO SEE WHETHER OR NOT MICROEVOLUTION OCCURS) that explains how genotype frequencies are established in sexually reproducing organisms and how evolution DOESN’T occur. P^2+2pq+q^2=1 is what you get when you cross two individuals that are heterozygous for pair of alleles. Genetic equilibrium is only possible if 1) no mutations 2) no natural selection- none of the genotypes in a pop are favoured they all survive 3) no genetic drift (population should be large to avoid genetic drift) 4) gene flow (population is closed to migration to avoid gene flow) 5) random mating; changes in allele frequency or genotype frequencies (after one generation) violate the principle because it assumes equilibrium state. Under these conditions, microevolution doesn’t occur. 
Heterozygote advantage: an evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher relative fitness than either homozygote. One of the effects of selection for heterozygosity; heterozygote individuals with the HbS sickle allele and normal hemoglobin HbA allele are better resistant to malaria parasites.
Heterozygous: the state of possessing two different alleles of a gene. One will be dominant, the other will be recessive
Homozygous: state of possessing two copies of the same allele. Both alleles are either the dominant or the recessive type. Also known as pure bred. 
Inbreeding: a special form of nonrandom mating in which individuals that are genetically related mate with each other. Self-fertilization in plants is inbreeding (Mendel's peas). Since relatives often carry the same alleles, inbreeding generally increases the frequency of homozygous genotypes (usually recessive) and decreases the frequency of heterozygotes. Nonrandom mating violates the Hardy-Weinberg assumptions.
Male competition: establishes sexual selection.
Microevolution: small scale evolutionary and genetic changes (changes in allele frequencies, chromosome structure and number) within populations, often in response to shifting environmental circumstances or change events like mutations. e.g. the evolution of antibiotic resistance in bacteria to penicillin. When scientists study microevolution, they analyze variation in natural populations and determine how and why these variations are inherited.
Migration: the predictable seasonal movement of animals from the area where they are born to a distant and initially unfamiliar destination, returning to their birth site later. 
Missense mutation: Base pair substitution mutation in a protein-coding gene that results in a different amino acid in the encoded polypeptide than the normal one, due to base pair substitution. E.g. sickle cell anemia is a result of missense mutation in hemoglobin proteins where a wrong amino acid is coded for, inhibiting the hemoglobin’s oxygen binding funtion
Mutation: Mutations are changes in the sequence of bases in the genetic material- introduces new genetic variation into population. Mutations are rare, and dont usually exert effect on allele frequencies; BUT, because it accumulates in lineages, mutation is a major source of heritable variation
Neutral mutation: not harmful or beneficial; some amino acids in polypeps can be specified by several codons, so some DNA sequence changes-ESPECIALLY THOSE AT THE THIRD NUCLEOTIDE OF THE CODON-do not change the amino acid sequence. A neutral mutation can become beneficial if the environment changes
Non-random mating: Selecting a mate with a particular phenotype and underlying genotype. When individuals with similar genetically based phenotypes mate with each other, the next generation will contain fewer heterozygous offspring than the Hardy-Weinberg model predicts. Inbreeding is a special form of non-random mating. Heterozygosity gets lost. 
Nonsense mutation: base-pair substitution mutation which changes a sense (AA coding) codon to a nonsense (termination) codon in the mRNA. Translation of an mRNA with a nonsense mutation results in a premature "stop" and a shorter polypeptide, that will most likely not function at all.
Point mutation: cause the substitution (silent), insertion (frameshift) or deletion of ONE base pair. They are not significant in genetic variations.
Polyploidy: the condition of having one or more extra copies of the entire haploid complement of chromosomes.
Population: all the individuals of a single species that live together in the same place and time. 
*Population genetics: the branch of science that studies the prevalence and variation in genes among populations of individuals. 
Punnett square: method for determining the genotypes and phenotypes of offspring and their expected proportions. 
Recessive allele: an allele that is masked by a dominant allele
Sexual dimorphism: differences in the size or appearance of males and females, caused by sexual selection.
Sexual selection: a form of natural selection established by male competition for access to females and by the females's choice of mates. Sexual selection often exaggerates showy structures in males. Used for 1) female choice 2) male combat (male competition, infanticide). 
Sickle cell anaemia: Sickle cell anemia is a single point mutation which alters the shape of the cell and the oxygen binding ability of the hemoglobin the plasma bloodstream.
Silent mutation: a base-pair substitution mutation in a protein coding gene that doesnt alter the AA specified by the gene; the changed codon specifies the same amino acid as in the normal polypeptide.
Sperm competition: An event in which males compete with each other to inject sperm into a female and make sure that female only gets sperm from that male.
Stabilizing selection: the most common type of natural selection in which individuals expressing intermediate phenotypes have the highest relative fitness. In this type of selection, the extremes of the distribution are shifted inward after selection in order to stabilize. E.g1. very small and very large newborns survive less than intermediate mass newborns. E.g.2 goldenrod galls- larva in galls that are not too big or not too small avoid birds and wasps respectively
Synthetic(modern) theory of evolution: Formulated when mendelian genetics was applied to population genetics and natural selection. Julian Huxley introduced the concept of the Modern/synthetic theory of evolution.
Triploid: containing three homologous sets of chromosomes.
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